The second part is concerned with dynamic symmetries and starts with the seventh chapter, which deals with the SU(3) [and U(3) ] group. The whole jungle of elementary particles is rationalized with this group and the reader can appreciate the concept of symmetry breaking. Harmonic oscillators in one and three dimensions are used to illustrate the use of operators. As may be noticed, complexity is increasing from the O(2) group to SU(3) via SO(3). It decreases a little bit in the next chapter.
SU(2) applied to the electron spin is the main subject of Chapter 8. If Chapter 7 was quite long (65 pp.), Chapter 8 is quite short at 8 pp. This chapter is much less attractive than the previous ones. It feels as if something is missing. The chapter dives straight into the theory without any warning or explanation. Even though the chapter is technically sound, it deserves the same charming style that the other chapters have.
Chapter 9 discusses the hydrogen atom, the angular stone of quantum chemistry. It is studied with the help of the SO(4) group and, even if it is an old story, there is still something to learn from the point of view of group theory.
The second scholium constitutes Chapter 10 and ends the second part of the book. The hydrogen atom is revisited as a four-dimensional harmonic oscillator taking full advantage of the SO(4) group structure.
The last part of the book, Part 3, is about spectrum-generating symmetries. The time variable is introduced and the SO(n, l) groups are defined. SO(2, 1) is the first group of this kind. Its relation with SO(3) is examined and it is used to define creation and annihilation operators.
Chapter 12 deals with a much more complex group, namely SO(4, 2) where four dimensions of space and two of time are considered. The same methodology, see Chapter 6, is applied to decipher all the invariants.
The periodic table is the main subject of Chapter 13. Its structure and the governing laws of atomic levels are reviewed. Its symmetry properties are described and the reader is reminded that there are as yet no theoretical arguments to explain the (n + l) rule. Chapter 14 proposes to rationalize the structure of the periodic table with the help of the SO(4, 2) group in the same way as the zoo of elementary particles was put in order with the SO(3) group. It is amusing that the various operators are interpreted as chess pieces.
Finally, 12 appendices conclude this book containing all the necessary mathematical demonstrations. Their inclusion in the text would have made reading cumbersome.
As already stated, this book is a perfect guide for physicists and chemists willing to learn about Lie groups and their applications to physical or chemical problems. I heartily recommend it.
